Microbubble-endothelial cell interactions as a basis for assessing endothelial function.
Clinical signs and symptoms of coronary artery disease are predated in decades by endothelial dysfunction, an aberration in the vascular lining that permits the development and propagation of atherosclerotic lesions and vasomotor dysfunction in the arterial circulation. These ultimately lead to acute and chronic coronary ischemic syndromes. Other pathophysiologic scenarios encountered in clinical cardiology practice, such as cardiac transplant rejection and the period following coronary angioplasty or cardiac surgery, also are associated with endothelial dysfunction. Endothelial dysfunction parallels coronary risk factors and is potentially reversible, rendering early identification of the phenomenon a clinically important endpoint. Current methods for detecting endothelial dysfunction are limited, however. Myocardial contrast echocardiography using microbubbles targeted to bind to cell surface markers uniquely expressed by dysfunctional endothelial cells may offer an approach to the noninvasive detection of endothelial disease using clinical ultrasound imaging techniques. This article will discuss the concept of targeted ultrasound imaging and present preliminary studies in this area as applied to endothelial assessment. Potential applications to other disease states, both diagnostic and therapeutic, also are discussed.